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SPECIFICATION 



Electronic Version 1.2.8 



Stylesheet Version 1 .0 



VACUUM CLEANER WITH HAIR- 
WRAP CUTTER 




Cross Reference to Related Applications 

This application claims the benefit of U.S. provisional patent application Serial No. 
60/31 1 ,893, filed August 1 3, 2001 , entitled VACUUM CLEANER WITH HAIR-WRAP 
CUTTER. 

Background of Invention 
Field of the Invention 

[0001] The invention relates to vacuum cleaners and, more particularly, to vacuum 

cleaners having an agitation brush. In one of its aspects, the invention relates to a 
vacuum cleaner having cutters positioned adjacent the brush and any brush drive belt 
to prevent build-up of elongate particles, such as hair and thread, that will interfere 
with operation of the brush and belt. 

Description of the Related Art 

[0002] 

Vacuum cleaners with a rotational agitation brush are known. Typically, brush 
drive is accomplished by a drive belt linking an electric drive motor to the agitation 
brush. A common problem known in the rotational driving of an agitation brush is the 
accumulation of elongate particles such as hair, thread and carpet fibers about the 
rotational axis of the agitation brush and about the linkage mechanism connecting the 
drive belt to the electric motor and the agitation brush. Prior attempts have been 
made to inhibit and reduce the accumulation of debris around the brush and linkage 
mechanism are also known. One such device is disclosed in U.S. Patent No. 2,671 ,923 
issued to La Briere on March 1 6, 1 954. In La Briere, a suction cleaner thread guard is 
mounted adjacent a shaft, the shaft driving a suction fan of the cleaner and a belt for 
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driving an agitation brush. The thread guard is planar and aligned adjacent to the 
shaft to encourage axial air flow into the fan, and positioned proximate the shaft to 
prevent threads from wrapping around shaft as the suction air flows axially into the 
fan. 

[0003] U.S. Patent No. 6,1 70,1 1 9 issued to Conrad et al. on January 9, 2001 , discloses a 
method and apparatus for reducing the size of elongate particulate matter in a 
vacuum cleaner head. A cutting member installed in a fixed position in the main 
turbine housing cooperates with the blades of the main turbine to reduce the size of 
particulate matter as it travels through the housing. 

[0004] U.S. Patent No. 4,445,878 to Linke et al. on May 1 , 1 984 discloses a chain stripper 
device for mining machines incorporating an arcuate blade that extends into a groove 
of the chain wheel in order to separate the chain from the wheel as the wheel rotates. 

[0005] U.S. Patent No. 936,887 issued to Healey on October 12,1 909 discloses a belt 
cleaner comprising a section of belting held in a bracket so that it presses against a 
working surface of an operating belt to clean dirt and other foreign matter from the 
belt. 

[0006] U.S. Patent No. 2,560,307 issued to Slemmons on July 1 0, 1 951 discloses a band 
and pulley structure including a scraper element for removing foreign material from 
the groove of a pulley such as used in a track-type vehicle. 

Summary of Invention 

[0007] According to the invention, a vacuum cleaner that comprises a housing defining 
an agitation cavity and a suction nozzle, a suction source in fluid communication with 
the suction nozzle, an agitation brush mounted in the agitation cavity for rotation 
about a brush axis, and an agitation brush drive connected to the agitation brush for 
rotating the agitation brush about the brush axis has at least one cutting blade 
positioned adjacent a portion of the agitation brush drive to prevent buildup of 
elongate particles on the portion of the agitation brush drive. 

[0008] , 

In one embodiment, the agitation brush drive comprises an electric motor with an 

output shaft connected to the agitation brush and the cutting blade is mounted 



App ID- 10064740 



Page 2 of 1 3 



JL O O £> 4-"'" J4-D . O & ± S2 CJ E 

adjacent to the motor output shaft. Preferably, the motor output shaft includes a 
spindle and the cutting blade is mounted adjacent to the spindle. The agitation brush 
drive further comprises a belt between the spindle and the agitation brush. 

[0009] In a preferred embodiment of the invention, at least one additional cutting blade 
is mounted to the housing adjacent the agitator brush. Preferably, additional cutting 
blades are mounted to the housing adjacent to each end of the agitator brush. 

[001 0] The vacuum cleaner according to the invention can take a variety of forms. It can 
be an upright vacuum cleaner, a canister vacuum cleaner, a portable hand-held 
vacuum cleaner or a deep cleaner. 

[001 1] In another embodiment of the invention, a vacuum cleaner that comprises a 

housing defining an agitation cavity and a suction nozzle, a suction source in fluid 
communication with the suction nozzle, an agitation brush mounted in the agitation 
cavity for rotation about a brush axis, and an agitation brush drive connected to the 
agitation brush for rotating the agitation brush about the brush axis has at least one 
cutting blade mounted to the housing adjacent a portion of the agitator brush to 
prevent buildup of elongated particles on the portion of the agitation brush. 

[001 2] Preferably, the portion of the agitator brush is adjacent an end of the agitator 

brush. In a more preferred embodiment of the invention, a cutting blade mounted to 
the housing adjacent to each end of the agitator brush. 

[001 3] The invention reduces the accumulation of elongate particles in the brush 

bearings and the motor drive, thereby reducing the interference of these particles with 
the proper operation of the agitation brush. 

Brief Description of Drawings 

[0014] In the drawings: 

[001 5] FIG. 1 is a partial perspective view of an upright vacuum cleaner according to the 
invention with the handle assembly in the upright or storage position. 

[001 6] FIG. 2 is a cutaway plan view of the base module of the upright vacuum cleaner of 

FIG. 1 . 
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[001 7] FIG. 3 is a partial cross-sectional view taken through line 3-3 of FIG. 2. 
[001 8] FIG. 4 is a partial cross-sectional view taken through line 4-4 of FIG. 2. 

Detailed Description 

[001 9] A vacuum cleaner with hair-wrap cutter is herein disclosed by way of example 
with reference to the drawings, FIGS. 1 -4. Any portion of the vacuum cleaner not 
specifically described herein is disclosed in U.S. Patent No. 6,256,833 , which is 
incorporated herein by reference in its entirety. The hair-wrap cutter according to the 
invention is shown and described in the context of an upright vacuum cleaner, but the 
hair-wrap cutter according to the invention is similarly applicable in other forms of 
vacuum cleaners having a rotational agitator, such as attachments for upright or 
canister vacuums and hand-held vacuum cleaners. The hair-wrap cutter according to 
the invention is further applicable to a deep cleaning machine having a rotational 
agitator such as disclosed in commonly owned U.S. Patent No. 6,1 67,587, which is 
incorporated by reference in its entirety. 

[0020] With reference to FIGS. 1 and 2, an upright vacuum cleaner 1 0 is illustrated and 
includes a handle assembly 12 pivotally connected to a base module 14. More 
specifically, the handle assembly 1 2 includes an upper end 1 6 including a hand grip 
20 and a lower end 1 8 including an arcuate motor and lamp housing 22. Between the 
upper end 1 6 and lower end 1 8 is mounted a soft collection bag 24. The base module 
14 includes a front end housing an agitation brush 26 and a rear end including a 
pivotal connection to the arcuate motor and lamp housing 22 of the handle assembly 
1 2. The bag 24 is porous and exhausts air that flows to the bag 24. Housed within the 
bag 24 is a filter bag (not shown) that captures dirt and debris from the air that enters 
the filter bag in conventional fashion. The invention also contemplates a hard 
impervious bag housing and a filter bag mounted within the hard impervious bag 
housing for a clean air system as, for example, disclosed in the Jailor U.S. Patent No. 
5,544,385 which is incorporated herein by reference. In the clean air system, the dirty 
air is drawn through the filter bag by a suction motor. 

[0021] 

Referring now to FIGS. 2-4, the agitator brush includes a spindle that is rotatably 
mounted to the outer housing of the base module 1 4 at each end thereof in 
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convention fashion. The spindle has one or more rows of bristles that agitate a carpet 
to be cleaned. A hair-wrap cutter 210 is mounted the base module 14 housing 
adjacent each end 27 of brush 26 and adjacent to the rotational mountings. The 
cutters 21 0 are positioned closely adjacent the surface of brush spindle and parallel to 
the axis of rotation of the brush 26 to minimize the buildup of elongate particles such 
as hair, thread or carpet fibers on the brush 26 and especially adjacent the brush ends 
27 where such elongate particles may interfere with the rotational mounting of the 
brush 26 in the base module 14 housing. Hair wrap cutters 210 include a cutting edge 
212 adjacent the spindle of the brush 26 to sever and break up the elongate particles. 
Each hair-wrap cutter 21 0 is mounted to the base module 1 4 by a fastener 214 such 
as screw received in an integrally molded boss 216 of the base module 14 housing. 

[0022] A third hair-wrap cutter 220 is mounted to the bottom shell 88 of base module 14 
in like fashion, with a pair of fasteners 224 mounting the cutter 220 to an integrally 
molded boss 226. Housing 22 houses a drive motor (not shown) having a motor shaft 
extending from housing 22 and mounting a spindle 168 for mounting and driving a 
drive belt 74 (shown in phantom in FIG. 2). Cutter 220 includes a cutting edge 222 
positioned adjacent to spindle 1 68. Belt 74 is further received in groove 92 of rotating 
brush 26. Hair wrap cutter 220 is mounted closely adjacent spindle 168 and between 
the two portions of belt 74 extending from spindle 1 68 toward brush 26 to avoid 
interference with the operation of belt 74 on spindle 168. Elongate particles carried 
through secondary air passageway 56 adjacent belt 74 are prevented from building up 
on spindle 1 68. Elongate particles picked up by the brush 26 also tend to be carried 
by the belt 74 to the spindle 1 68. Such elongate particles have a tendency to interfere 
with or dislodge belt 74 from spindle 1 68. Cutting edge 222 of cutter 220 cuts the 
elongate particles from the spindle 168 and prevents buildup to reduce such 
j nter f er ence by elongate particles with the operation of the belt 74. 

[0023] while particular embodiments of the invention have been shown, it will be 

understood that the invention is not limited thereto. For example, the invention can 
applied to any vacuum cleaner that has a rotatably driven agitator, including a canister 
vacuum, a hand held vacuum cleaner or an upright vacuum cleaner. The invention can 
also be used on deep cleaners or extractors of all types wherein a motor driven 
rotational agitator is employed. The invention can also be used on all types of 
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agitators in addition to brushes. The invention can further be used with air turbine 
driven agitators as well as electrical motor driven agitators. Reasonable variation and 
modifications are possible without departing form the scope of the forgoing 
disclosure and drawings, particularly in light of the foregoing teachings, without 
departing from the spirit of the invention which is defined in the appended claims. 
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